The speed with which we produce words (e.g., dog) changes depending on whether a word named in the past is from the same semantic category (e.g., cat) or not (e.g., vase). Strikingly, whereas earlier studies find that producing semantically related words speeds up subsequent naming, recent studies report that it slows down future naming. It is unclear why the same experience results in opposite effects and whether both effects originate within the language system. Using the same picture naming paradigm and materials, we manipulated the interval between two naming events, while reducing the influence of expectation. We observed facilitation when semantically related pictures were presented adjacently. By contrast, when semantically related pictures were separated by two unrelated pictures, interference was observed. The results suggest that both facilitation and interference effects emerge within the language system where changes are critically based on the interval between naming, rather than solely due to peripheral processes associated with task demands.
Introduction
What we experience in the past positively and negatively affects how we process information in the future when recognizing words (e.g., Neely, 1991), retrieving memories (e.g., Anderson, Bjork, & Bjork, 1994) , and attending to events (Hunter & Ames, 1988; Posner & Cohen, 1984) . For example, the same previously viewed stimuli change an infant's preference for future stimuli depending on how long they were viewed (e.g., Hunter & Ames, 1988) . Remembering previous words impairs future attempts to remember related words (Anderson et al., 1994) . Seeing a semantically related word (e.g., "cat") facilitates subsequent word reading (e.g., "dog"), compared to an unrelated word (e.g., "vase"; e.g., Neely, 1991), whereas naming a picture (e.g., dog) is hampered by previously naming semantically related words (e.g., "cat") (e.g., Brown, 1981) . In this study, we examined whether similar to other cognitive domains, the same past experience produces different effects during speech production. By reconciling previous findings, we demonstrate how experience shapes the language system. We consider how these phenomena in the language system reflect the way other cognitive domains use the same experience to positively and negatively influence future action.
The speed with which we name a picture (e.g., dog) changes depending on whether a picture named in the past is from the same semantic category (e.g., cat) or not (e.g., vase). It has been well demonstrated that future speech production is hampered by semantically related naming experience (e.g., Belke, 2013; Brown, 1981 & Monsell, 1994) . This phenomenon, termed semantic interference, inspired several computational models of speech production (e.g., Howard et al., 2006; Oppenheim, Dell, & Schwartz, 2010; Roelofs, 2018) . However, early studies report that speech production is facilitated by naming semantically related pictures in the past (i.e., semantic facilitation; e.g., Biggs & Marmurek, 1990; Huttenlocher & Kubicek, 1983; Lupker, 1988; Sperber, McCauley, Ragain, & Weil, 1979) as similarly observed in other language-related tasks, e.g., during reading (e.g., Meyer, Schvaneveldt, & Ruddy, 1975) and semantic classification (Belke, 2013; Riley, McMahon, & de Zubicaray, 2015) . However, computational models of speech production have not addressed semantic facilitation during naming (Dell, 1986; Roelofs, 1992; Howard et al., 2006; Oppenheim et al., 2010; Roelofs, 2018) . This was in part because it is unclear whether facilitation reflects changes within the language system (e.g., Navarrete, Del Prato, & Mahon, 2012) or outside the language system because of peripheral processes associated with task demands (e.g., working memory, Belke, 2008; or participants' strategy, Belke, Shao, & Meyer, 2017; Oppenheim et al., 2010; Roelofs, 2018) . The theoretical question we posed was whether the same naming experience induces opposite effects on subsequent naming as a result of changes within the language system as opposed to processes
